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a  b  s  t  r  a  c  t
Oculopharyngeal  muscular  dystrophy  (OPMD)  is an  uncommon  autosomal  dominant  disorder  that  has
been characterized  by slow  progression.  Neuromuscular  disease  is  one  of several  etiologies  of  pulmonary
volume  restriction  from  extrinsic  or parenchymatous  causes  and  can  lead  to  pulmonary  hypertension
and  right-sided  heart  failure,  which  is consistent  with  cor  pulmonale.  Here  we  describe  a case  of  an  OPMDeywords:
culopharyngeal muscular dystrophy
or pulmonale
patient with  cor pulmonale  that  was  reversed  using  mechanically-assisted  ventilation.
<Learning  objective:  Although  respiratory  muscle  weakness  is  an  uncommon  cause  of  respiratory  failure
and  a rare  cause  of  cor  pulmonale,  the speciﬁc  physical  signs  for it could  evoke  those  serious  respiratory
and  cardiac  conditions  as well  as  underlying  neuromuscular  disease.  Abdominal  paradox  is  the most
characteristic  physical  sign  of  dysfunction  of the  diaphragm,  the principal  muscle  of respiration.  However,
it is  often  not  easy  to notice  the  sign,  especially  in the  patients  with  neuromuscular  disease.>
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Oculopharyngeal muscular dystrophy (OPMD) is an uncom-
on autosomal dominant disorder that is characterized by slow
rogression. Neuromuscular disease results in the restriction of
ulmonary volumes that are caused by extrinsic or parenchyma-
ous factors and can lead to right-sided heart failure (RHF) and
ulmonary hypertension (PH) compatible with cor pulmonale.
ere, we report an unusual case of OPMD that was complicated
y cor pulmonale without direct cardiac muscle involvement.
ase report
A 35-year-old woman presented to the emergency room with
evere dyspnea (New York Heart Association classes III–IV). She
lso reported having a cough, sputum production, and palpitations
ver the previous 4 days. The patient had a medical history of pto-
is, dysphagia, dysarthria, and facial and general muscle weakness.
hen she was 24 years old, she was diagnosed with OPMD at a
eurology clinic.
Her blood pressure was 90/50 mmHg  and her respiration and
eart rates were 22 beats per min  (BPM) and 106 BPM, respectively.
he initially had no fever. There was mild neck vein engorgement,
alpable hepatomegaly, but no pretibial pitting edema and slightly
ecreased breathing sounds with crackles over the left lower lung
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ﬁeld. She was thin with a body mass index of 11.4 kg/m2 (165 cm,
31 kg). The use of accessory neck muscles and the paradoxical
motion of her anterior abdominal wall on inspiration suggested
severe weakness of the main respiratory muscles and diaphragm
(Supplementary movie ﬁle). The initial electrocardiogram demon-
strated a right bundle branch block, right axis deviation, and signs
of both right ventricular hypertrophy, and right atrial enlarge-
ment (Fig. 1A). Laboratory evaluation revealed mild leukocytosis
(12,900/), increased muscle enzymes (lactate dehydrogenase
733 IU/L, creatine phosphokinase 369 IU/L), and pro-B type natri-
uretic peptide (pro-BNP, 775 pg/mL). The results of arterial blood
gas analysis (ABGA) were pH 7.30 – PaCO2, 88 mm Hg – PaO2,
48 mm Hg – SaO2, 79% (in room air).
Transthoracic echocardiography showed RV systolic dysfunc-
tion with abnormal ﬂattening of the interventricular septum
(Fig. 2A) and an estimated pulmonary systolic pressure of
65 mmHg. There was no signiﬁcant valvular dysfunction, and
the left ventricular (LV) systolic function was preserved. A chest
roentgenogram (Fig. 2B) and spiral computed tomography (CT) of
the chest revealed no evidence of pulmonary embolus, but pneu-
monic consolidation was observed in the left lower lung ﬁeld.
Mechanical ventilation with supportive care was initiated,
and her condition signiﬁcantly improved within three weeks
(Figs. 1B and 2C and D). The results of the follow-up ABGA were
pH 7.40 – PaCO2, 44 mm Hg – PaO2, 95 mm Hg – SaO2, 97%. In
addition, in the follow-up exam, the pro-BNP level had decreased
(188 pg/mL). Her pulmonary systolic pressure decreased to
30 mmHg. Although her pneumonia, which was  an acute aggravat-
ing factor, was resolved, she could not endure respiratory distress
vier Ltd. All rights reserved.
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Fig. 1. (A) Electrocardiogram (ECG) upon admission with tachycardia (102 BPM) and right ventricular hypertrophy and cor pulmonale indicating right atrial enlargement.
An  S1Q3T3 pattern is also shown. (B) ECG taken during the third week of admission. The heart rate was normalized to 64 BPM. The height of the R waves in the left precordial
leads  increased, whereas the height of the S waves decreased. The height of the P wave in lead II decreased slightly, and the T wave abnormality in lead III disappeared.
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cithout mechanical support. Therefore, she was discharged from
he hospital with a home ventilator and a plan to slowly wean off
he use of the ventilator and she was advised to use intermittent
ositive pressure ventilation if needed.
iscussion
OPMD is an autosomal dominant myopathy generally seen
n French Canadians and Bukhara Jews [1], but has also been
eported in various ethnic groups worldwide, including Koreans
2,3]. Although this disorder usually occurs during middle age
ith ptosis, dysarthria, and dysphagia [1],  there may  be pheno-
ypic variances, including earlier onset (just like our patient at age
f 24 years), more severe symptoms, and weakness of the face,
eck, and limb muscles [2–5]. Dysphagia has been reported to be
ttributed to the malfunction of pharyngeal and upper esophageal
triated muscles in OPMD [6] and may  be associated with recurrent
spiration pneumonia, malnourishment, and respiratory insufﬁ-
iency. Therefore, OPMD may  induce hypoxemic respiratory failure
nd PH with or without cor pulmonale, although there is no direct
ssociation between OPMD and myopathy of respiratory mus-
les.Cor pulmonale may  be caused by PH, which is related to
hypoxic pulmonary vasoconstriction in patients with hypoventi-
lation syndrome [7].  Alveolar hypoventilation in neuromuscular
disorders is usually secondary to respiratory muscle weakness
and reduced lung compliance [1]. To the best of our knowledge,
cor pulmonale has not been described in patients with OPMD.
The respiratory failure in our patient was thought to be a result
of chronic hypoventilation and was attributed to the underlying
muscle disease and malnutrition with respiratory muscle weak-
ness aggravated by an acute pulmonary infection. Moreover, the
decreased respiratory drive from hypercarbia worsens hypoventi-
lation. A reduction in vital capacity, especially in combination with
hypercarbia (PaCO2 > 45 mmHg) or hypoxemia (PaO2 < 75 mmHg)
as was the case for our patient, indicated that ventilator support
was needed [8].  In our patient, the use of mechanical ventilation
for 3 weeks was  shown to resolve the hypoxemia, hypercarbia, PH,
and even RHF.
In this case, the reversible nature of this patient’s cor pulmonale
was an interesting ﬁnding. Cor pulmonale tends to be chronic,
slowly progressive, and irreversible. However, because in this case
the cor pulmonale was  resolved with appropriate management
suggests that the duration and/or degree of chronic hypoxia due
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Fig. 2. (A) Transthoracic echocardiography (TTE) showing the right ventricle with abnormal ﬂattening of the interventricular septum (D-shaped left ventricle) upon admission.
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[B)  An initial chest X-ray revealed a prominent left pulmonary artery and possible 
TE  was  performed during the third week of admission and a normal left ventricula
n  the chest X-ray that was  taken during the third week of admission.
o hypoventilation was not severe enough to cause irreversible
ulmonary arterial changes. Therefore, hypoxic pulmonary vaso-
onstriction was likely the primary mechanism leading to cor
ulmonale in our patient.
Here we reported a case of OPMD that was  a reversible cause
f cor pulmonale. Because diseases complicated by cor pulmonale
enerally have worse outcomes than the same disease with-
ut it, patients with a neuromuscular disease, even one without
irect respiratory muscle involvement such as OPMD, should
ndergo regular cardiac check-ups and at least electrocardiograms.
herefore, when there is some evidence of respiratory insufﬁ-
iency in those patients, earlier intensive treatment, including
echanical ventilation, could correct hypoventilation, hypox-
mia, and pulmonary vasoconstriction, which can lead to PH
nd RHF in patients with neuromuscular disease and cor
ulmonale.
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[g of the vessels with increased haziness in the left lower lung ﬁeld. (C) Follow-up
e was observed. (D) Decreased heart size and haziness in the lung ﬁeld was noted
Appendix A. Supplementary data
Supplementary data associated with this article can be
found, in the online version, at http://dx.doi.org/10.1016/j.jccase.
2012.10.010.
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